In this paper, we have find out the relationship of generalized Elzaki transformation with new integral transformation and defined two dimensional new integral transformation and its relationship with two dimensional Laplace Transformation. Also, we have find out the conditions for convergence and uniform convergence of two dimensional new integral transformation. Also, as an application we have solved new integral transform of fractional derivative.
Introduction
The theory of modern integral transform [4] , [9] , [10] , [11] , [14] which includes Fourier, Mellin, Laplace, Wavelet, Hilbert, Weirstrass, Chirplet, Abel's, Laplace-Steiltjes , Laplace-Carson, L 2 -transform and zz transformation which plays an important role in the theory of fractional calculus.
Recently, the fractional differential equation and hence fractional partial differential equation were solved by Manjarekar and Bhdane [16] , [17] for non -local and non -singular kernel with new definition of fractional derivative [2] , [3] . The generalized definition of integral transform [18] has been defined in well manner under new conditions with its inversion and convolution property, relationship with other integral transform.
The paper mainly divided into three parts, in the first part the generalized definition and its relationship with one -dimensional new integral transformation were given. Second part consist definition of two dimensional Generalized Elzaki transformation and its relationship with two dimensional new integral transformation and find out new integral transformation of some functions. In the last part, we have proved the conditions for convergence and Uniform convergence of new integral transformation.
Preliminaries
We present some basic definitions needed in proving the main results.
Laplace type Integral Transform
Consider a function f (x) which is piecewise continuous and of exponential order then the Laplace type integral [4] transform is defined as follows
where Φ (p),a(x) are invertible functions with ε (x) = e −a(x) dx is an exponential function.
Elzaki -Tarig Transformation
Consider the set S defined as follows:
then for the given function which satisfies the condition of the set S, the Elzaki -Tarig transformation of f(x) is defined as [10] , [14] ℑ
with p = 0.
Tarig Transformation Given function which satisfies the condition of the set S, then
Tarig transformation of f (t) is defined as [10] , [14] ℑ
New Integral Transform
The new integral transform of a function f (t) at a point u is defined by [13] 
where, u is a real number for those value of u for which the improper integral converges. The existence and convergence has been proved [13] . If we put t u = s in the above definition then it gives us,
where, F(u) is nothing but the Laplace transformation of f (t).
Generalized one dimensional Elzaki -Tarig transformation
We have define, Generalized Elzaki -Tarig Transformation by using the definition (2.1), (2.2) and (2.3) as [18] ,
and Φ 1 p , Φ 1 (p) are invertible functions of p with ε (x) = e −a(x) dx an exponential function and a(x) is an invertible function, thus from the definitions above it can be seen that it is the generalization of Elzaki -Tarig transformation. The existence of inverse, convolution property and derivative property has been [18] proved. 
Relation with other Transformations
(p) = 1 p ,Φ 1 (p) = 1, ε (x) = x in equation (3.1) ℑ x { f (x) ; p} = ∞ 0 pe −x p f (x)dx, p =0(p) = 1 p 2 , Φ 1 (p) = 1 p 3 , ε (x) = x in equation (3.1) ℑ x { f (x) ; p} = ∞ 0 p 2 1 p 3 e −x p 2 f (x)dx, p =0 ⇒ ℑ x { f (x) ; p} = ∞ 0 1 p e −x p 2 f (x)dx, p =0 [4.3] Laplace Transformation: The Laplace Transformation [18] of a function f (x) can be obtained by taking Φ (p) = p, Φ 1 (p) = p, ε (x) = x in equa- tion (3.1) with Re.(p)> 0 ℑ x { f (x) ; p} = ∞ 0 1 p pe −xp f (x)dx, Re. (p) > 0 ⇒ ℑ x { f (x) ; p} = ∞ 0 e −xp f (x)dx, Re. (p) > 0 [4.
4] New Integral Transformation:
The new Integral Transformation [13] of a function f(x) can be obtained by taking Φ (p) = p, Φ 1 (p) = p 2 , ε (x) = x and p > 0 in equation
where, F(p) is Laplace Transform of a function f(x) at a point 'p'.
Generalized two dimensional Elzaki -Tarig transformation
We extend this definition of two dimensional generalized Elzaki -Tarig Transformation by using the definition [12] as;
where, p = 0 and q = 0 and f (x,t) ∈ S for a.e. 't', defined by
are invertible function, thus from the definitions above it can be seen that it is the generalization of two dimensional [12] Elzaki -Tarig transformation.
Relationship with other two dimensional transformations
The two dimensional Elzaki -Tarig Transformations from above definition of a function f (x,t) can be obtained by tak-
The two dimensional finite Elzaki-Tarig transformation can be defined by using (5.1) as:
The two dimensional New Integral transformation can be defined using (3.1)and by taking φ 1 (p, q) = p 2 q 2 and φ ( 1
Theory and Applications of New Integral Transformation
Lemma: Let X ≥ 0 be an absolutely continuous r.v. and f (t) be its density iff (u) = T { f (t)} in New Integral transformation withf (0) = 1,f (u) >0 then the expected value has the property
Proof: We prove this property by using the relation of Laplace transform and new integral Transformation along with property If F(s) = L { f (t)} , then by [1] ,
As an application we evaluate new integral transformation of parabolic cylindrical function
We know that,the Laplace Transformation of the parabolic cylindrical function [1] is given by,
Convergence and Uniform Convergence theorem for double new integral transformation
In this section, we prove the convergence, uniform convergence theorem for double new integral transformation with its condition; Theorem 8.1:If f(x,t) is continuous on [0,∞) × [0,∞) and integral converges at p = p 0 and q = q 0 then the two-dimensional new integral transform of f(x,t) converges on for p > p 0 and q > q 0 where ε(p, q, x,t) ≥ 0 in the positive quadrant.
We will use the following lemmas to prove the Theorem. qφ (x,t)e −qt dt converges at q = q 0 and by fundamental theorem of calculus from above equation we get, α t (x,t) = q 0 e q 0 t φ (x,t) =⇒ φ (x,t) = 1 q 0 e q 0 t α t (x,t) Choose ε 1 and R 1 such that 0< ε 1 < R 1 , then the integral (A) becomes,
Applying integration by parts,We get,
Taking ε 1 → 0, we get
Now by applying, R 1 → ∞, if q > q 0 , then the first term inside the bracket on RHS tends to zero. so that the above integral becomes,
q > q 0 and by using the definition of one and two dimensional New integral transformation defined above. pφ (x,t)e −px dx converges at p = p 0 and by fundamental theorem of calculus from above equation we get,
Choose ε 2 and R 2 such that 0< ε 2 < R 2 , then the integral (B) becomes,
Taking ε 2 → 0, we get
Now by applying, R 2 → ∞, if p > p 0 , then the first term inside the bracket on RHS tends to zero.So that the above integral becomes, We will use the following lemmas to prove the Theorem. 
t)dt -(By using Fundamental
Theorem of Calculus) now by applying integration by parts, we have
So that if,|g(x,t)| ≤ M the above integral gives us, 
t)dx (By using Fundamental
So that if,|h(x,t)| ≤ M the above integral gives us, Then by using the above condition the following result [5] can be proved. 
By applying Fubini's theorem to the above equation, we get, 
Conclusion
We have proved the relationship between generalized Elzaki-Tarig transformation and define the new two dimensional integral transformation.Besides that, convergence, uniform convergence, and existence of two dimensional new integral transformation under some conditions are also been proved.
